The pH-sensitive actin-binding protein hisactophilin of Dictyostelium exists in two isoforms which both are myristoylated and distributed between plasma membrane and cytoplasm.
The histidine-rich protein hisactophilin is known to be associated with the inner surface of the plasma membrane and to be present as a soluble protein in the cytoplasm of Dictyostelium discoideum cells. Mass spectrometry of hisactophilin from the cytosol or extracted from a membrane fraction showed that none of the hisactophilin purified from D. discoideum cells had the mass predicted from the known cDNA-derived amino acid sequence of the protein. Electrospray mass spectrometry and liquid secondary ion mass spectrometry of tryptic fragments separated by reversed-phase high performance liquid chromatography (HPLC) identified the most hydrophobic peptide as a myristoylated fragment from the N terminus of hisactophilin. Taken together the analytical data, it is concluded that all hisactophilin in D. discoideum cells is N terminally modified by myristoylation. By reversed-phase HPLC, two isoforms of hisactophilin, HsI and HsII, were recovered from the cytosolic as well as the membrane fraction of D. discoideum cells. Whereas the masses of HsI fragments produced by trypsin fit into the previously published sequence of hisactophilin (myristoylation considered), HsII is another protein distinguished from HsI by several amino acid exchanges. HsI and HsII can form homo- and heterodimers by disulfide bridges. Hisactophilin is phosphorylated in vivo. Both isoforms proved to be substrates of membrane-associated threonine/serine kinase from D. discoideum, which may regulate the interaction of hisactophilin with the plasma membrane.